Enhanced Therapeutic siRNA to Tumor Cells by a pH-Sensitive Agmatine-Chitosan Bioconjugate.
Charge-conversional naturally occurring chitosan-agmatine bioconjugates are prepared by dimethylmaleic anhydride (DMA) modification and the nucleophilic reaction between tosyl of tosylated chitosan and primary amine of agmatine. These bioconjugates (CS-DM-Agm) are shown to condense siRNA into nanocomplexes, which are stable in the presence of serum at physical pH values. Furthermore, the surface charge of complexes can tune from negative to positive while pH is changed to weak acid tumor micromilieu, thus facilitating the target cancer cell internalization in resisting serum adsorption. More importantly, this smart biogenic system shows remarkable gene silencing efficiency and a high apoptotic rate of tumor cells both in vitro and in vivo, indicating its great potential for cancer therapy.